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(57) Abstract: 



PURPOSE: An anti-reflection and anti-static film is 
provided to prevent a reduction of a light reflexibility 
a reduction of static electricity, and an interception 
of harmful electromagnetic wave from the outside of 
display panels like a Cathode-Ray Tube(CRT) and a 
Plasma Display Panel(PDP) by using a film made up 
a glass layer, an absorption layer, an adhesion layer, 
and a protection layer. 
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CONSTITUTION: The anti-reflection and anti-static 
film comprises: a glass layer(51 ) for transmitting 

images in a display panel; an absorption layer(53) for preventing a static electricity of the light and a 
harmful electromagnetic wave transmitted from the glass layer and enriching a contrast by absorbing the 
constant amount of light; a adhesion layer(52) for adhering the glass layer and absorption layer to improve 
a reflexibility of light; and a protection layer(54) for being adhered at the absorption layer to protect a 
display panel from an air and a physical contact. 
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(21) S3 Sis 
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oo) ?aa?§ 


10-1999-0015151 
1999t304^28^ 

1019980034698 1998^08^26^ CHBE!^(KR) 




(71) 

(72) tSXt 


nxisa ^^§iak =?xim 

150-010 
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100-456 

/Hs^A|g^?<y&6§44-1 1 





(74) aaa ^tas 

(77) &Ata? 2iJ 

(54)^sis uiaMgagjiag 



B ttag CRTtcathode - ray tube), PDP(plasma display panel) §£| a^SMOl SW Oil At 2]^¥Ei 2JAfE]i= §J2] BS. SS3I2I 

THs nam ^sh a»»si xfB it »t tii ^eoii ae ^h^ai, *8i p^gaioi sxioiiai »#oi MSfe ssi 

en* a^i sasss^a hoii 21 b h ^sh a»i»» ansa saioii 3 assets s^bssmi esa^s* era 

Ai^i^ s^xh2| a^ini, 4^1 a^eoi s^e^ □ am 011 a^an ¥^imoi ^b xhs^ oi^chs a«fSj». ^ 

31 a^eoii s*taoi s:>i2t 2^£ii2 mbi^£J its axis^ saioii »o« cub ^iieoi s?4*B XH^S OI^CHS SSS^S ^gSCH; 

^A|S2| 2 g ^ Oil AH 1% OlofEl &[Mii 60 ~ 80% 0|#2| ^3111 UPUIHS SISS^ 3g SE^ 4§2^ 0l¥0iS°^tt! 

4# OltfSS 0l¥Oi£J ^^011 bloH StHAiaOl B^EJCH S4i£l°S XHSbIM fl&fV 4* SiSB HB8fte b|»At SSS^I ill 

Anti-reflection and anti-static film)0il 3B 3301 P. 

CHSSE 
£8 

p^saioi sxi, a^s. an 

S Ail Ai 

ES2j 3BB 

£ 18 81^3! 2! SJAflrOi M^LHOI! gJAJS 3°2j 6JEHSE. 

£ 2^ SUH2I SSOil b!«IM ^§2^1 iff 3HA|£J P±*ai0| gx|2| ¥^ B^E, 

£ 38 eBHPI^Oil 2|B 2# ^£2J bl^Af SSS^I UMOI M§i U JM§2| 33IH. 

£ 4fe gai3|=0|| 21 B 3# ^3S2J bl&IM I^S^I WmO\ M§9 ^MM2| H£HH. 

£ 5^ ^BHPI^CHI 2|B 4g =?£2\ bl^Af II §01 A>§@ 3? ^Mii ^31^21 HEUH, 

£ 68 §OPI*0|| 2|B 5g ?3£2| bl^M g§S5| ^MOI M§9 ^AiM°l 

£ 7S gai?lftO|| 21 B 6# ^£21 bl^M SSS^I ^MOI M§9 ¥i§2J 3£HH, 

£ 8B S B89 SI 1AIAI HI HI 2|« UIKAl BSH^I 

£ 9^ S ^ f S2| fl| 1^'AI Ml Oil 2| B ^A^2| 

£ 10^ & ^S2| XI! 1«A| 011011 21 B ¥^§2J 

E11SS ttB2| X\ 2^AI Oil CHI 2IB blKAJ USS^I BSE, 

£ 12fe S &S2j XII 2^A| Oil CHI 2IB ^A^2| 

£ 13^ g ^S2| XII 2^A| Oil Oil 2| B ¥3IM2| HEHH, 
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£ 14fe S WS3 X|| 3tf A| Oil Oil 2IB tilWAf 89821 II* 9 BS£. 

£ 15fc S BtB9 HI 3£M 041 CHI 21 B 

£ 16S S W82I HI 3^A| Oil Oil 2|B 

£ 17S B W39 Hi 4^Al Oil Oil 2|B til fit A| SS33I £JMg 

£ 18S B W82J HI 4tfA| Oil Oil A| B|2| ¥JHISI ESIOll (3}g bIBAJ »SBP| B§ 21^21 BAl»S| HdlR, 

£ 19B B WSSI HI 4^AI Oil Oil A| B*2| = M oj g^oil 0}S til St A* g§S?l ii a»^2| ¥3*M2I 

£ 20^ b wag hi 4^ai on a Bi¥?ga£e! o 2 o 3 g msoii ctje ssai^si- s^Mi^g eaib hshh. 

£ 21S B WSSI HI 4^A| OIISI ^*¥=?gQ.±£l Si0 2 HI HfSOil U}B ^§3142} B43l4g £A|S D EH HOICK 

<£^g ^soii ¥^g ^a> 

51 . 61 . 71 , 81 : 52 : Al 2 0 3 53, 63, 73, 83 : Cu 

54. 64, 72. 74, 85 : Si0 2 62 : Ti0 2 , X, X' : MS 

Y, Y' : 

wag ^a 
wag ^ 

B Wag CRKcathode - ray tube), PDP(plasma display panel) eg P±«BIIOI S»«|A| 3¥S¥H 9Af£lfa ^g BAIB SS^ig 

xm, m\n &m sxmisi sit diet At »sa:>i mrnaw as 3j£^M. ^31 neoi oi&aAiaiBtsicfeje. a^s. §3 

#g 3 ~ 4 |o^ oi^CHXj §2:t^l MSSII SHIIf^ X\BM BE!- Ol-U ^Ul^g 2 a^(380nm ~ 780nm)0IIM e*A«0| 1%Olor 
S ^4:51^ bl^M »SS3| fiSOII 3B gjoiCK 

5&|5j£^ £ 1 Oil £A|S btg &0I SLIH 52(1)011 2|^^E| SAJS HAl»(2)S 12 HHtDWIAl WAI-Elfe H*AH&(ref lection ray)(3) 
if, §£! l_H Oil AH ^SSte S§3Krefraction ray) (4) HI, B4*g = S^Stebsorption ray)(5)3K e^f£J^ ^jlfSftransmittance ray) (4a) ^S. U 

0| S¥0il #3| SUH2I se(1)0|IM "lArS^ BAf»(3)S £ 2 Oil £A|9 big 1>0I &3I SUH2I 53(1)2S?H U2fe 2 3 

H a&g son eaoi an, M^g fe(6)oii ^^i msim ^ji ao. 

tDEJ/H. a^Saoi Hl^Sr^ SfllM^ AfiH^f &AIS0I 1% 0!6 r g tiSS »g* ■ * 2i£^ SAISi S^SHK MifOOl SMS 

aa?i eg w^e 2j«i» ^ £i£W, saioi oioixi ^^ai^^(contrast)g Br«f3. smaniifg sxtoii ai^ bi«!A^ 

§25, SMBH^Mfe BEIItliaoiU MSOilM Af§£|b MOi^M, If^g W^ ^ CH¥^ ^1£g CUblM ^SfeQI, U¥ sfCHW 

s ^^oi ^axi us if^oi an, ^suji^ s^i i& s^g sfS£S ©a. 

a^|8) 0 fg bi«Mr i§a^i i§3 een^t^e sss £S§ s^s^ ^as^ dm^i ^a. 

oaj, £ 2 fe SUEig S3 0i! bieiM &§2PI i§i 2i!A|?J Cl^SaiOl §X|g BS£^M. 9)^ k , bl^AI »§SP| ill 2HAI5I 

xi s¥oi!^ g^g ^oi eu&g sadjoiiM &mso\ oiDixig hsu ^hsm ao, mm bi^M »sa^i iff shaisj 
oiife sM^(2)g &api xiirsioi sterol aa»7i an. sua atsiDsi ssf ^^oi Hi^aoi §spi^ awsw. a»«(7)« AOttOI CL' 
euiEig ssojoiiah waa^ &m smh^^ei 2jxhm sss ^ aia. 

oi^im, ^^i uibai asapi ^eoi eeg ^M2i g^oii, ss^ei bi^Ai §§§ i/4ms mm^^M o^g 1 iu 2g e.^ 
Aiaotea. 

n i 2 = n 0 En 2 

0131/d. n 0 fe n, S Wm°i !§§§, n 2 fe 2LIH ^£|2| ilSI, dfe HS2I ¥WIS. SfAPJ SXIHfe *2| ffi§I 2{ 

4»a}^!0l|/H 4=Sf<y 12} ^6}ai 28 EIS. WS \S 3>fe Sfg H EJAJSOI S(zero)OI E!Q. 
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a}},^ ^9*6*m ^^l^o^ ^gof^ 3 ¥011 CHSH ^ffifiS. nofe S3ia Eg#0IE^ n 0 ^ 1012. n 2 D\ n 2 = 1.523* ^ 

«f±J 20II 2I5H n, £ 1.2301 SQ. DHU. MSSOUII? a = S9B0I 3|g £S *W ISc MgF 2 (S = 2^§* OtHUIBlOia. MgF 2 £r 
3§*M0I 1.3BS/H. 6T3IB 121 2# B*»AI9lfc S>SI BBB n, = 1.23SO 33! BO. 

©a/rf, Bl^i AtBttOI «!AHi AfgJ^OOl MSB ^SrGlife ¥3^6*0. 

C|§2g, 2#^^ zp^ @ b| £}A| SSS^I i§§ Armsa Dim SfO. 

2§og uiBAj bbs3I bboi 3 ssbs juchs ^s^bis o^°i 3, ^af&i 4. ^c**i b*ch<» bo. 

+ *W 3 

n 4 Ed, = ^ 

^4 5 

n 2 E n 3 2 = n 0 E n 4 2 

0J3IAI, no£= S3ia iiii, n 2 fe HUE) «B|2| iiii, n 3 fe 33!a «a MOm 3i£lb IJ^a iili, n 4 fe ^i?S0l n 3 B! BBS 
°£| MOIOll 3§£lb BBa iiii, d, g S9S0I n 3 £J ^M^J ¥2Hlg. d 2 fe i^MOl n 4 2! ^ ttM3* »»Hte ^3 u 

a^|sf 2# =?^2\ ti\*}A\ BBa g Xii 2| oi QjlM MS. n 0 fe 1 OIH, n 2 rr ^a2l 1.520IH3 5011 9\o\0\ n 4 / 

n 3 = 1.2301 SO. Al z O 3 (#»S¥0lH)a MgF 2 (M^£^§! DH1UI^)2| i§M0| ^ n 3 , n 4 a o\&, n 3 fe 1.3826012 n 4 fe 1.671 

00)0. 

4*31 S tfHI WIS ^^ai 3 mxi 4*S^ 5011 Ql^'ohOl MS, 550nm0l2 n 4 / n 3 D\ 1.213 6f3|» 5211 bj^SMI EWAI9I3II £IU, £ 
3011 £AI9 bF2f 1*01 3|fi msej 550nm«|AIB BAJB0I S0| £112. 3 ^«0||/Hte S 36131 ttMBOl VXfB UEH413II 3 

31 ttHSOil 3FA|^ S S^OllAi 1% OjofEl BfAfSS 2^ i^^SfO. SB, 2£ ^(conducting layer) 0| &HH3 BJH sjCHBi 2f^lA[S 

^2V£jch a= axiui axisjfc 3i^e seo. 

0l2f 90I. B# SE^ 2#£l i!B23fe 1% 0ISFSI BAfSi 4* H3I OB S Oil Wm°\ i^i H B3JAI2! HB0I U23II SO. 

s f jg 4,846,551^31 S¥3F 3S^l lit ^^^Ai, ^dl^¥E] Al 2 0 3 (^»»¥DI te). ¥^^M^e! All B ^#g(ceriunr 

stannate)0IO s3fe(Zr0 2 ) ITOdndium - tin - oxide), MgF 2 (M^£^fl Df3L1l^)£| 3ii£JCH MO. 

6f3IB ^ol M 4,846.551^011 SIB 3S°1 lf8 £ 4011 5EAIS b^2l »0| 2^2] ^MOil bloK* 3 s3[3^ OOfS S. h 4 212U, 01 

5j «ai 3^iaa e^is^e fliasmfe e^Atsoi ^}i uoon sua, wmzi m ^m?\ i570nm^ « s»»3i«ite u? ¥7>ig saiaoi a 
o. 

sf^, mo\ M 5,407, 733^b BIBS 4§2^ 5!°^Ai, ^dl^¥Ei ¥3)11 20.9nm2j TiN(^mEIOs). ¥WI 48.4nnn2| Sn0 2 (^S 

^ah), I2.7nm£| TiN(^SfOOfe). Si0 2 (0I tfS « E.j S)2| ±AH^ 3H£ICH 9XH, £ 501I £AIS bhSf SOI ^AFS(X)0l X-j^Slfe ¥^0i 
J\M^S\ S«0ilAi U22 2iO. 

nau. ^iue(Y)^ 10% - 2o%^ai ^si »b uolh^ an. at 3 sa ¥^is 157.2^ ¥S3i msoii xH^bi at aaaa ^^oiiai 

5.536,580^^ ill 5#2^ 2ig} ^l^^Ai, ^dl^^Ei ITOdndium - tin - oxide). PrTiOa HBteH»A||2aB) 
MgF 2 (#^2^sf O^ZIUI^). PrTiOs («»EI OhH^ AISOI), MgF 2 (M^2^^ 0t3UI^)2| 3 US OH o.^. £ 60| , £A|@ W9 a 

01 3UI^2| S^OllAi SiAISSl ¥^0| S^OIlAi bOI UEH42 M2U, 3JAI§°1 ^8 Hf§ S^OllAj ^MSOI ^^1 UOL 

snsoi aio. 

SE«[, 01^ mo\ HI 5.091,244^^ ill 6#£^ 3BB ^£S>M. ^ilS¥9 7.9nm£l TIN(SSf E! £1b), 38.2nm°l Sn0 2 (^l}^F^5, 23. 6i 
m2J TIN(B»Eiate). 49.2nm2J SnO z (^»^*|), 14.5nm2l TiN(S»EIOfe). 75.1nm°l Si0 2 (aaftiaOa 3H£)CH an, 5E 7 Oil 

£A|@ U[2\ ^0| 3fA|ga S^OliAi SfAISfX'JOl TH^Sfe ¥^0I 3Ul^3 S^OllAi ^^l UOUH a^U. 3fA|^£| EIS S ^ Oil Ad ^ 
AIS(X')0| ^^l UEIUII ¥^M(Y')EE 20%0IWS ^ol &S UEIUII1 HO. OISBH, ^M2J B9 ¥3)ll5E 208. 5nm^ ¥S3il UEIOfe S 

jsiigoi ao. 

ttaoi oi^n^ mfe 3i^5j 3f»i 

s alas &3i& ^is2j g^ise «H^6Pi Pisa ^°^ai, hi^ai sss3i ^sn ^ a^ si^^a eei 3S 

1% ma eiAfee uouibr gAioii 60 - 80% oitfsi ^iii UEiyi * a= uika^ bbb^i hbb MBstfeco n ao. 
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• nasi =?a k ^§ 

b ^gg ci^Maioi swwiai a^oi saea. &3i Raess^a koii as ss3i * ^sh annn uxisra sain 

3 ^2] i>§^eii «*»2SMI SMEH^MM »^AI3lfe S^IH2j S^S3f, &3| &3| S^§0| S^£l£^ □ MO! Oil 

^jugoi ^4>S XHS^ OI^OtH a*fB3L «3| B^SOIl g^SOi S3I21 §^32 gai^2J ii »XI»te S Al Oil SOII CHS ¥ 
XHSS OI¥CH£l Ol^Oi*! 328 f§2£ SCI. 

SS, &3| a^e^ Cu, Au. Ag SOII 81US Ol^Oi*! ^§2S BD. 

iS. 6*31 B*fBS Si0 2 , Ti0 2 , Al 2 0 3 . Cr0 2 . Cr 2 0 3 SOII ofU^ Ol^Oit! 21 ^S^^ SQ. 

as, &3i s^e^ sio 2 ^ oi^ch^j m^9.^ mo. 

0I6K S S82| *JA! OtIS ESI S58KH ggo*S Cl^Hf 9P. 

B ^S2| ^A| Oil Oil AH^ £ §o S 01 ¥015! i^ii ^SSKX §23121 gfXI U ^6H SXtntS SXIS3J SA|0|| 10 ~ 40% 0|L4i2| 

B4>B££*I S^SH^MM B&AI3M1 SlbBI, ^£12] SXI STCffe 2£ ttH2|££ BBS AJBOIQ. CQ^Ai B BB 

oiiAi^ a^sa ^ai2f2j g^^i b«ai9I3i «»« a^as Ajswtea. 013m h&ioh e mbs ^21 mboick 

3£H/d, B BB Oil /rite B*^3 ¥3*801 ¥4*S Si0 2 , Ti0 2 . Al 2 0 3 , Cr0 2 MM MgSCK 

§5S £3, £ 8£ B B89 XII 1ft! A| 01! Oil 2|S BBSEOIP. 

B »a«l 21S n 1BAI 0112] dl&A* BSS3I IBS a 8011 £AI9 b*2f 901 SUH2I «SJ(51)0II AI 2 Qs(^»»*0l*)(52) 1 Cu(?ai)(53). 
SiO z (tf»«£IS)(54)3l xfBIl^ 3g£|Oi JUO. 

HdlD, dietA* BS3 3I ^^fi^Hj 3ISItt§(550nm)OI|/H2| SaB(n). a^^i^(k), ¥31l(nm)te 0f£H2t iO. 





l§i(n) 


a^3il^(k) 


¥M(nm) 


Si0 2 


1.4618 


0.0000 


64.83 


Cu 


0.8380 


2.6725 


4.59 


IAI2O3 


1.6726 


0.0000 


21.1 



&J\5i »OI ?S@ bIHIAf »aa^l fiS £ 9 » £ 10011 £A|@ bf2J «OI 3>JAIif2| 3 S^OIIAH 1% OI6t°J BlAHi 28 + 213. 80% 
0I&2) 28 4= 2JO. 

SEff , bietAl S!S£I SM ¥M£ 90.5nmS EIHS XHSdPl X|»S2 SfHAiaol Ef^iQ. 

ea. s bsoii 21 & 31 2^'ai oii2i bieiAF ssa^i i§g s 11011 eaisi bia aoi sugsi $?£i(6Doii Tio 2 «sJ»Eiate)(62). cu(?ai)« 
3). sio 2 (<ysf^aie)(64)?j xhais agaoi aip. 

DEII2, bl&fAl SS2I ?^e^2) 5|^m&(550nm)(MI^2| SSi(n), a=^3)l^(k). ¥WI(nm)fe 0fSH2t 



Ms 


iii(n) 


S^3tl4*(k) 


¥WI(nm) 


Si0 2 


1.4618 


0.0000 


65.75 


Cu 


0.8380 


2.6725 


4.66 


TiQ 2 


2.3487 


0.0004 


3.23 



&3I2* ^0| b| Al- &§S3| iI8 £ 12 % £ 13011 £A|& bf^ ^01 3>A|^2J 2 S^OII/H 1% 0|6}2| £}Af1IM <£m ^ 9X^ §AI 

Oil 80% 0|«2| ^^M£ ^ HD. EES, UIWAl 98331 ^M2J a«| 73.6nmH^ XH^b|3f ^SAiaOl B^^D. 

S^. B tt90|| 21S »l 3^ Al 01121 bl^AJ »SH3| Il§ £ 14011 £AI& bt» 901 2UH2I 8£l (71)011 S!0 2 U*»4IBI8)(72). Cu(=?Z\K 
3), Si02(«»ftiaiB)(74)3J 2ii£!Oi 2^P. 

DaiH, UlttAF SSS3I mm9\ 3|5»S(55Onm)0||Aia SaS(n). S4^3j|4 s (k), ^WI(nm)^ 0\W2\ BO. 



pa 




a^31i4=(k) 


¥WI(nm) 


tsio 2 


1.4618 


0.0000 


55.32 


|Cu 


0.8380 


2.6725 


3.75 


|SiQ 2 


1.4618 


0.0000 


108.43 



^3121 901 ^P^El blBAJ »aH3| iiS £ 15^ £ 16011 £AI9 bF2^ 901 3JAIS2I 2 S ^ CHI AH 1% 0|oF2i ^AHi =M 4 s SAI 
01! 80% 01^2] fl§£ ^ £S, bl^M &§S3| UM2J 2^1 ^M5l 167. 5nm^ £S ¥S^I Lfg2U eB«3|^2] 6S^^ 0|¥ 

CH£I HeOll bloH XHSbl3f SfSAI^OI B^SQ. 

S3, b arani sib ai 4^ai oii^ e 17011 £aie dt^ 901 auasi sbksdoii cr 2 o 3 s(82). cue(83), cr 2 o 3 s(84), sio 2 
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#(85)01 £xl 

>^o^ 3 gg >joiCf. ^ Cr 2 0 3 e(82. 84)^ §^§£g ^dl (81)21 CuS(83). DAI Cug(83)5l Si0 2 S(85)M 9B8t?l ?I8K>I 3§9 301 

p. 

§58 Eg, £ 17£ e gJgSl M 4^A| Oil Oil SIB bIBAI B3S?I SB2I BSSOIZQ, £ 18S S XII 4£A| 01 Oil M s*2| ¥fli2] BS* 

Oil d}E dIBAf BBB7I §IM 2|2[2| BMB3 32HH0IW, £ 19fc S BB9 »l 4^A| Oil Oil /H Q|2| ¥W2| g»0|| CUE bIBAI BBS7I 
2|2|oj ^3}go| □EHH0IJ2. £ 20B S BB2| XII 4^A| Oil 2] gJ^^S^eJ Cr 2 0 3 2j IlfSOII CQE e^Tll^2} E^TIi^2J BS}7> £AIS 
32HH0IW, £ 21S S SfSSI XII 4^Al 0||S| B^SS^S! SiO z £1 ID 9 Oil ©E ^§ 711^2* S^I4^ ££}T|- SEAI^j H2HH0IP. 

^pioii/d mum bxi aaov/H 7ts ssb e°jg xhboi we, pai bah a7iasE£7i as si i§§ ajschoj bo. » 4B ai hohai 
fc as bse am bss hq kwhaie ^ti^s^ti fcs s^s eue ¥:b*£oi &ssi §g ?bkcu)b oiaaot 4§2j 38 i§§ ? 

^B 2°^Ai. Cu2| 27I2££= BESI BBB &±(a7ia££ = 2.8* 10 4 (Qm) _1 OIP)U 6!Bie(Si)(a7iaESEfc: 1 .6x 1 0 4 (Qm)" 1 OIP) 
, B3B B^fclO^iaESte 2.27x1 o 6 (Qm)- 1 OIP), UaSfa^lSEEfc 1.0xl0 6 (Qm) _l Old), EE l= v g S^B ^¥Dls(S^IS££fe 3. 
54xio 6 (Qm)" 1 0IP)£PE £J£] 2SE£0| gp. 3£|H Cr(BM)0|U Nb(U2S) S9 3^ 2D BS ¥W10ilA1 B4£OI H (XXI 71 ffHSOII ¥ 
aaoi §^ Sil J\X\H SIP. HEHU ^£12*21 3*^01 gXI SB 9§i 7fXI2 SI 7| HH^OII □ E§i ^Sf7| flCKM S*rS2SAi Cr 
B*B ?£W2| B40II 3^6>01 MSBP. S B80||A]fcr CrM BCH^ MiofS ¥Hf£OI 8*01 gCHX|7| MmO\\ Cr2| 3*f§!g 0|go^Ai£ ¥ 
3\£0\ ^ CH XI XI Bfe BBSSAI Cr^»Of m Cr 2 0 3 S 0I8B 2g BBS AlSBCh m Cu2f «B|2| B#A|3|7| flB tfSWSS 

Ai ¥3}£0| Cr 2 0 3 ^ MgBP. 

EEB, 0^X1^1 |£g BBo^AH §7|2f g^#0| bl^B Si0 2 B}B OISBP. Si0 2 Blfe ii§ ^ 2.121 M^^Ai ^A| Cu2[ g MXI 
"Sii 7FXIHS OIB S^oPI ?j6H Cr z 0 3 OfB Cu2f S\0 2 *t M0\0\\ tfSJBP. 

4^A| Oil Oil AH AliElb M^2| 7|S»S(550nm)0IIA|2| ^§M(n)3f a^^l4=(k)^ OhEHSJ HOII UBH W» BD. 
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&7I S2f ^0| av°l ^^A|5IS £ 18011 £AIS bF2| B At S 2| 3^Hi ^ 9JLQ. 0\D\M A. B, C. D2i £¥ □ 450nm 

~ 650nm2J EfS Oil AH 1% OI6t2| BAt&S mo\ B2| S^OII^ 500nm OI^OBAI BAtBOl W7|| ITBIfe 3^51 UBI^ ^ 

21 ¥WI2| ^ SI Oil mE DBUHfe £ 19011 EAI9 d^2f ^01 UEfUH Si^QI, ¥I^M^ 60 - 80% AfOlM 7^15111, BAJBS 1% 0I6I 

£ 712J SOII 7JB70 UBUH SIP. 

^p|2i 3H0IIAI £ efiB §S AtgSlfe MSMOI 3D S30II PELt MB2I £UO| BTil BofXI ^OtO^ BP^ 20IP. £B %WI 
BS0I1E BTil Dj^otXI ^OtOt BP. Cr 2 0 3 U Si0 2 iiS 3g S^Oil H1S2J ^^M0| BTil B6tXI S^^P. £ 20^ Cr 2 C 

3 M 38 B CDI Ar2i «B3J 0 2 21 ^^A|?|^A1 38 B OIB SOIH HP. £AI3 dt2| BOI e^MOl BTil BotXI ^ ^ 81 H, SE 

b £ 21011 £Ai9 ma aoi sio 2 2i s^oiisE ^mmo\ b^xi b ^ sip. 

01^31 ^0|, S XII 4^A| OliOii Q}g bIBAt B3S7I 7tA|g2| E S^OIlAi 1% 01 BArS s60~ 80% 01^2] S 

m ^ SIP. S«l otSI ¥WI7f 100nm OloF^Ai g§2| ^ XH^b|2] 7tX1^ 4= SIP. 

BB. SI 1 BAI 01! LHXI H\ 3^A| OIIOilAi 2|^2| SBQIOI Al^ B B^SXI S¥0||^ H\ 4MM OilOIIAIxig B7| Cr 2 0 3 S a«f«2S/H 
2|2|S| i?ahs£ MOIOfP 385^01 B^B B6JAIB ^ Si P. 
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0121 BOI, e'BSOII 2| B bIBAt BBB7I i§8 7UIB9 2 Oil AH 1% 0|ol2| BA(B9 60 - 80% 0I&2J ¥3IMM UBUHS dSB 

3^ SE^ 4§25 0I¥0HS°^M1 4§ 0I«2S 0l¥Oia ^'gOii b|6H SfBAiaol B^£JW ¥WI7t ^325 XH^blP 
B 4^ Slfe flii JIISBP. 
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p^aaioi %x\o\\m s&oi »asa. saees^a Mat koii as §a;i s ^sh sniifi anaa baioii □ aisi 

g^st^e s^&H^Mi se^aei a&Ai?it? s^jhsi ^aiea m^mo\ s^ss^ 3 moioii s^sih &!2i ¥ 

3[moi hiss o\mo\B §s[§i, ^^i a^eoii ssfsw 5212* s^sn gai^ej §?s §§ axwt saioii koii cue ^:neoi 

S^B 2. 

n ittni sioi/h. 

astse &m a^§3i sii Ami oils ^S2g oi&iAf g§s;i Si. 

a?a 3. 

n 1a 5^ m 2»oii sioiAi, 

3*188 Si0 2 . Ti0 2 , Al 2 0 3 . Cr0 2 , Cr 2 0 3 SOB 6H4S 0|^O1& ^S^S 6**= dl^M »9S?I US. 

S^S 4. 

Till 1ST0II 9XO\M, 

m^mg Cu, Au. Ag gOij om£ 0|¥Oi£] ^§2£ Sfe bl^AF »SS3| se. 

n isroii atwAi, 

API SsfE ;Si0 2 ^ 0l¥Oi£! ^S^S BFfe bl^Afr 1^3^! Hi. 

S^S 6. 

n 1S0II ^CH AH. 

a^e° 3 ~ 6.59nm ¥W2| CuOlIi, &3| 10 ~ 30nm Al 2 0 3 0ID1. &3| S§§8 59.83 - 69.83nm ¥M2| S10 2 2! w 

^§2^ otfe dlBAt SSS^I Si. 

HI 1S0II 9JiO\M, 

a=^e^ 3.5~6nm ¥fll2J CuOlU 2~4nm TiO 2 0iD1 3118 60~70nm ¥#ilSJ Si0 2 B! ^32S o^fe 

bIBJAJ SSS^I Si. 

8. 

hi 1 troii s^oiAi, 

a^§° 3.5 ~ 5nm ¥fll2J CuOIH, £D\ 10 ~ 120nm 5pfll£| Si0 2 Olffl, &}| 25§2 50 ~ 60nm ¥^I°J Si0 2 2M =§2 

£ olfe bl&IAF Si. 

HI 18011 aiWAi, 

a^S^ 6 ~ 10nm ¥3II2| Cu0|3, gs[§g 4 - 6nm ^M2\ Cr 2 0 3 0ID1, QD\ £s§§ 60 - 80 nm ¥^12J Si0 2 2J 2© 

£ 6^ bi^Ah aaa^i si. 
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